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ABSTRACT 
 
The education system around the world emphasises the importance of pedagogical innovation using the latest 
technological advances in order to create effective and meaningful learning. Nevertheless, the studies related to the 
relationship between Web 2.0 technologies and meaningful learning attributes are inadequate. The objective of the 
study was to identify the relationship between frequency of Web 2.0 tools and five meaningful learning attributes. 
Based on a survey with 70 respondents, frequencies of five types of Web 2.0 applications (Facebook, YouTube, 
WordPress, Twitter and Prezi) that were used as hybrid e-learning tools were identified. Data was collected using a 
set of instruments. Results show that the instrument is highly reliable and validated. On the other hand, the Web 2.0 
technologies had affected positively towards cooperative learning followed by authentic, intentional, and 
constructive learning. There was no relationship between Web 2.0 and active learning; however, Web 2.0 has been 
identified to promote active learning. Thus, Web 2.0 tools were found to be able to support teaching and learning 
process in order to achieve meaningful learning. The use of Web 2.0 will produce high implications in education in 
order to make sure students achieve meaningful learning at the end of the learning session. Thus, the teaching 
quality of academicians would be improved and students’ learning achievement would increase. Therefore, 
advanced research on several types of Web 2.0 applications applied in teaching and learning should be done to 
achieve meaningful learning. 
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1 INTRODUCTION 
 
Education is the most important sector in every nation to sustain in this world. Furthermore, various 
education systems including the Technical and Vocational Education (TVET) System across the globe 
have been competing and changing rapidly to become better than before. Based on a Pearson website, 
South Korea has been one of the top ten countries in the world to have the best education system for the 
year 2014 followed by Japan and leading European countries (The Learning Curve, 2014). South Korea 
has been investing a huge amount of money for their education system, especially on private tuition. 
However, Japan has the second best education system due to the strong emphasis on quashing original 
thoughts among students in favour of rote learning and focusing on theory rather than practical skills 
(McCurry, 2013).  Furthermore, Japan uses technology as well as implements meaningful learning in their 
education system (Jackson, 2012; Thornton & Houser, 2005). However, they only make use of one 
characteristic of meaningful learning, which is collaborative learning (Thornton & Houser, 2005). 
   
For instance, the Malaysian education system has been constantly changing in the view of the 
current technology. According to the Higher Education Minister, the Honourable Dato’ Seri Mohamed 
Khaled Nordin, innovation and creativity are the main focus of the government in moving towards a 
developed country by the year 2020 (Ministry of Higher Education, 2011). In addition, The Malaysia 
Education Blueprint has set the goal for Malaysia to be in the top third of countries participating in PISA 
and Timms by 2025 (The Star Online, 2013). In line with the progress and development of Information 
and Communication Technology (ICT), the Ministry of Higher Education encourages innovation at every 
institution of higher learning (IHL), polytechnics and community colleges. Thus, a policy was made in 
order to provide learners with appropriate and effective pedagogical practices that are capable of creating 
meaningful learning. Pedagogical innovations are found to help improve teaching and learning processes 
that involve the use of instructional media and strategies (Sharples et al., 2012).  
 
Pedagogical innovation can be easily and effectively done with the use of Web 2.0 technologies.  
Web 2.0 technologies are made available for free, easy to use and interactive in nature to attract students. 
Moreover, Web 2.0 can be accessed via the Internet by using computers and mobile devices such as the 
smart phone, iPad and Tablet PC (O’Reilly, 2007). Besides that, the Ministry of Higher Education 
encourages teachers to make pedagogical innovation with the latest technologies such as Web 2.0 to 
increase students’ motivation and achievements. However, the research on pedagogical innovation 
supported by the use of Web 2.0 technologies is limited (Nachmias et al., 2004). 
 
In terms of the usage of Web 2.0 technologies, a number of questions need to be taken into 
account before the pedagogical innovation in hybrid learning takes place. Three areas have been 
identified as the tools in this research, which are (i) mobile device used by students for learning purposes, 
(ii) Web 2.0 technologies used by students for learning purposes, and (iii) the usage of Web 2.0 
technologies that influence meaningful learning attributes. When teachers are well informed of the 
students’ preference of Web 2.0 tools, they will be able to develop a learning model that is appropriate, 
effective and meaningful. In this research, meaningful learning comprises five attributes: (i) Cooperative, 
(ii) Active, (iii) Authentic, (iv) Constructive, and (v) Intentional (Howland et al., 2012; Din et al., 2009; 
Din et al., 2010). These five meaningful learning attributes should be embedded in a learning model. For 
instance, teaching and learning activities should be created based on meaningful learning attributes. 
However, based on the Internet and database search, limited study had proposed a learning model based 
on students’ choice of Web 2.0 tools that could be easily accessible, free and could cater to the best 
interest of the students in effectively achieving meaningful learning by implementing all five meaningful 
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learning attributes. Therefore, there is a need for a study that is able to provide detailed information on the 
usage of Web 2.0 technologies in class and meaningful learning attributes. The relationship between the 
technology usage and five meaningful learning attributes would be studied and the finding would be used 
to improve lesson plan and pedagogy planning. Hence, the objective of the study is to identify the 
relationship between Web 2.0 usage and meaningful learning attributes.   
 
2 LITERATURE REVIEW 
 
2.1 Web 2.0  
 
Web 2.0 is a terminology that is highly related to the education sector. Web 2.0 has so many definitions 
and interpretations from different individuals. According to Alexander (2008), Web 2.0 is defined as a 
way to create a web page that concentrates on micro content and social relationship among humans. Web 
2.0 can be considered as the second stage of e-learning which emphasizes on active, collaborative, 
constructive learning and integrated interactions. According to Munoz and Towner (2009), students enjoy 
surfing Facebook and hundreds of Web 2.0 applications. With the presence of Web 2.0 technologies, e-
learning can be implemented better. Examples of Web 2.0 applications that have high impact on e-
learning are Wikipedia, WordPress, Twitter, YouTube, Prezi and Facebook (Bower, 2015; Teclehaimanot 
& Hickman, 2010; Hamdan et al., 2012; Hamdan et al., 2013a).   
 
However, the use of Web 2.0 technologies has its own advantages and disadvantages. According 
to Hamdan et al. (2013b), the potential for students to understand and master a topic increased when 
using Web 2.0. In addition, students tend to provide immediate feedback confidently using Facebook. 
Besides, the interaction in the forum and Facebook post among introvert students has increased. This is 
due to the fact that introvert students have highly internal and external motivations to communicate with 
teachers and students.  
 
In an interview with 13 respondents, studies found that there was an increased reliance on Web 
2.0 by the students (Hamdan et al., 2013b). This is because students tend to look for the easiest way to 
complete a given task by using technologies. For example, students will find a topic and solution about a 
certain task given by teachers through Google search without generating their own ideas and views when 
making reflections. Moreover, the elements of plagiarism and the incidence of cyber bully among 
students are increased (Hamdan et al., 2013b). Therefore, teachers need to control the use of Web 2.0 by 
imposing regulations to avoid such conduct to occur. 
 
In this study, five types of Web 2.0 applications in hybrid e-training would be used. Facebook, 
WordPress, Twitter, YouTube and Prezi would be applied in the Educational Technology course and used 
in conjunction with face to face learning and self-regulated learning. All online discussions will be 
conducted using Facebook, discussion on certain topics will be conducted in Twitter and student 
reflections were written in WordPress blog. YouTube platform was used for students to upload and share 
video while Prezi was used in slide presentations. Therefore, selected Web 2.0 application in terms of the 
frequency used would be obtained and analysed and the findings would be discussed.  
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2.2 Meaningful Learning 
Meaningful learning theory is a learning process that combines several teaching and learning activities 
such as collaborative and constructive. For instance, meaningful learning consists of active and 
constructive processes, which allow students to develop knowledge, reflects on the activities and 
articulates the information that are gained in a project (Yusof et al., 2012; Din, 2010; Din et al., 2012; 
Jonassen, 2002). It is also intentional and authentic by whom students are motivated towards a goal. 
Meanwhile, educators should plan their lessons and specify the outcomes that the students need to 
achieve. Any pedagogical use of technology should allow students to engage in meaningful learning 
(Jonassen, 2002). According to Meyers (2014), there are three strategies for creating meaningful learning 
experiences such as (i) assessing early and often, (ii) letting the students get their feet wet, and (iii) 
welcoming student input in assignment and content. It means that the teacher needs to observe or 
facilitate the learning by doing assessment frequently towards the students’ progress where students will 
go through their learning by doing problem-based learning project. On the other hand, teachers should 
receive comments or feedback from the students in order to enhance the quality of teaching and learning. 
There are five attributes of meaningful learning which are (i) cooperative learning, (ii) active learning, 
(iii) constructive learning, (iv) authentic learning and (v) intentional learning. 
 
2.2.1 Cooperative Learning 
 
In real world situations, although people mainly have to be cooperative, students are mostly taught to 
work by themselves in class. Students have the ability to share ideas with others and come up with better 
solutions and answers when they work in groups. Several researches have shown that the usage of Web 
2.0 supports cooperative learning (Mostmans et al., 2012; Brodahl et al., 2011). With the implementation 
of Web 2.0 technologies in the classroom, students will start to engage themselves and be able to 
cooperate in doing their tasks and activities with their friends. According to Mallon and Bernsten (2015), 
technologies used in cooperative learning settings will promote an active and constructive learning by 
implementing online communication using YouTube and Facebook. Besides, by using online group work 
tools such as WordPress blog, students can write their group reflections and archive their work 
assignments. Research conducted by Kwok and Neo (2015) shows that Web 2.0 tools influence 
cooperative learning and help engage students’ learning by strengthening their problem solving skills. In 
conclusion, Web 2.0 tools promote students’ engagement and influence the cooperative learning in face-
to-face class and also online learning.  
2.2.2 Active Learning 
 
To learn about the world around them, students naturally seek informal or formal apprenticeships. For 
example, in the case of playing basketball, students are not given any standardised tests before they can 
play. Instead, they watch how others play and learn through them. This process requires active learning, 
where they learn how to manipulate or interact with the world around them. In active learning 
environment, Web 2.0 tools can be used to promote students’ learning. There are several researches 
emphasizing that Web 2.0 tools affect active learning in the classroom and also in personalized learning 
environment. According to Williams and Chinn (2009), active learning has been affected by the use of 
Web 2.0 tools in teaching and learning process in which the student engagement level was very high. 
Besides, Sherer and Shea (2011) claimed that the use of Web 2.0 tools such as YouTube online video has 
activated the learning in class and also in other places. Thus, the goal of learning has been established. 
Therefore, learning would be activated among students with the use of technology as a tool of learning 
(Williams & Chinn, 2009; Kassens-Noor, 2012).  
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2.2.3 Authentic Learning 
 
Authentic learning is related to the real world activities and complex problems. This type of learning is 
meaningful as it tends to engage and immerse students’ participation in learning activities. Within the 
confines of space and budget of a classroom, teachers tend to make the learning session more theoretical 
than practical. Information and Communication Technology (ICT) tools have been identified to promote 
authentic learning and have been used extensively in learning. According to Lombardi (2007), technology 
has become a catalyst and an enabler of authentic learning. Technology can perhaps be used to virtualise 
the real-world scenarios. Based on previous research, Web 2.0 has been noticed to promote authentic 
learning (Oldfield & Herrington, 2012; Kingsley & Brinkerhoff, 2011). Abdullah and Mtsweni (2014) 
emphasized that Web 2.0 tools have been used to foster and enhance authentic learning by suggesting e-
tutor. Blogs and podcasts have been used during teaching and learning session where students do their 
reflections, thus it was claimed that the tools supported the authentic learning.  
 
2.2.4 Constructive Learning 
 
Constructive learning theory is an approach or a philosophy to enhance students’ learning and growth. 
According to Taber (2009; 2011), in order to achieve meaningful learning, students’ activities should be 
something that can be created, designed and produced from the scratch. Students must show as well as 
reflect what they have done or accomplished in their work. In terms of Bloom’s Taxonomy, students 
should synthesise new and old information to create a different understanding. Moreover, students can do 
their reflections for each topic that they have learned with the help of the technologies. Previous 
researches have also proven that Web 2.0 helps to promote constructive learning among students (Toland, 
2013; Sharma & Monteiro, 2012). According to Enonbun (2010), constructivism suggested that the 
students actively participate in the learning process. Page and Ali (2009) claimed that Web 2.0 tools are 
fit for constructive learning. Therefore, we can conclude that if the frequency of using Web 2.0 tools is 
high, the level of constructive learning will be increased. 
 
2.2.5 Intentional Learning 
 
Generally, the objective of each thing that we do is to achieve a goal. It means that the students are more 
motivated to learn when the goal is internalised. For instance, technology should be used to help learners 
to develop and express personal goals. Learning objectives should also be given to students so that they 
know what to achieve by the end of a lesson. Previous researches indicate that intentional learning is 
affected by the use of Web 2.0 tools (Dunlap & Lowenthal, 2013; Väljataga & Fiedler, 2009; Jokisalo & 
Riu, 2009). Väljataga and Fiedler (2009) emphasized that the use of social media such as WordPress, 
YouTube and Delicious has influenced students’ intentional learning projects. Therefore, we can conclude 
that if the frequency of using Web 2.0 tools is high, the level of intentional learning will be increased. 
 
2.3 Research Questions and Hypothesis 
 
Based on reviewed literature, there are two research questions to be addressed: 
 
(i) What is the level of Web 2.0 technologies’ usage from this study? 
(ii) How are the identified meaningful learning attributes structurally related to Web 2.0 technologies? 
a) Is there a relationship between Web 2.0 tools and cooperative learning? 
b) Is there a relationship between Web 2.0 tools and active learning? 
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c) Is there a relationship between Web 2.0 tools and authentic learning? 
d) Is there a relationship between Web 2.0 tools and constructive learning? 
e) Is there a relationship between Web 2.0 tools and intentional learning? 
 
For research question 1, mean frequency of Web 2.0 technologies’ usage will be identified. For research 
question 2, the structural model of Web 2.0 technologies’ usage with five attributes of meaningful 
learning will be set up. Therefore, the hypothesis statements in this study are as below. 
 
H1: Web 2.0 tools would positively affect active learning 
H2: Web 2.0 tools would positively affect active learning 
H3: Web 2.0 tools would positively affect authentic learning 
H4: Web 2.0 tools would positively affect constructive learning 
H5: Web 2.0 tools would positively affect intentional learning 
 
3 METHODOLOGY 
 
The number of respondents who took part in the survey was 70. Respondents were the second-year 
students pursuing Bachelor of Education (TESL) having basic knowledge on the use of the computer after 
taking a course which is Computer in Education and undertaking Educational Technology. Respondents 
were found to have the exposure on Web 2.0 technologies and meaningful learning attributes. All 
respondents owned mobile technology devices such as laptop, iPad, smart phone or tablet PC and Wi-Fi 
connection allowing them to access Web 2.0 tools anytime and anywhere on campus.  
 
 Besides that, the respondents were selected based on a voluntary basis and they categorised 
themselves as generation Y. Generation Y is the generation that was born between the years from 1976 to 
1999. Furthermore, the people from this group grow up with technology and use it at school and at home. 
In addition, they are more comfortable with the technologies (Hughes et al., 2009). In this study, the 
respondents were students aged 18-24 years (ADSHEL, 2012). Meaningful e-Training (MeT) instruments 
were given to respondents directly via online. They were requested to answer all questions related to 
meaningful learning and Web 2.0 technologies in teaching and learning. The percentage of the survey 
form returned back to the researcher was 100%. Data were analysed by using SmartPLS 3 (Ringle et al., 
2015). 
4 FINDINGS  
 
The respondents of this study were required to answer 22 items of MeT instruments, 5 items of Web 2.0 
technologies as well as seven demographic items in order to answer research question 2. The use of 
technology comprised of five items of Web 2.0 technologies and their frequencies, whereas meaningful 
learning consisted of 22 items. Five exogenous latent variables, namely (i) cooperative, (ii) active, (iii) 
authentic, (iv) constructive, and (v) intentional, were in the form of reflective while an endogenous latent 
variable (technology use) was in the form of formative (Din, 2010; Venkatesh et al., 2012).  
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4.1 Frequency of Web 2.0 tools 
 
Table 1 shows the frequency of Web 2.0 tools used during teaching and learning process. Most of the 
students used Facebook, WordPress, Twitter and YouTube at least once per day. However, the students 
used Prezi almost several times per week. The finding is in line with Junco (2012) research that most of 
the students participate in a variety of Facebook activities such as checking notifications, viewing videos 
and photos, and commenting on content. 
 
Table 1: Frequency of Web 2.0 Tools 
 
Scale Statement Item Mean SD 
I am using Facebook in teaching and learning process USE1 4.36 0.869 
 
I am using WordPress Blog in teaching and learning process USE2 4.30 0.874 
 
I am using Twitter in teaching and learning process. USE3 4.19 0.906 
 
I am using Prezi in teaching and learning process. USE4 3.94 0.976 
 
I am using YouTube video in teaching and learning process. USE5 4.33 0.928 
 
 
 
4.2 Validity and Reliability of Instrument 
According to Hulland (1999), reliability and validity of latent variables have to be examined based on (1) 
individual item reliability, (2) convergent validity, and (3) discriminant validity. For individual item 
reliability, any measurable factor loading < 0.5 should be deleted except for formative scale. Table 2 
shows that the factor loading for each item after deletion has been made. As for convergent validity, 
Composite Reliability (CR) and Average Variance Extracted (AVE) are the main indicators to be 
evaluated. According to Fornell and Larcker (1981), CR representing internal consistency should be 
higher than 0.7. In this research, the range of CR was between 0.823 and 0.939. Another study by Fornell 
and Larcker (1981) suggested that an AVE should be more than 0.50. Based on the result in Table 2, the 
latent variables possessed a good convergent validity.  
 
In order to examine the discriminant validity, the square root of AVE of each latent variable and 
the correlation coefficient among latent variables was calculated. The existence of discriminant validity 
was acknowledged when the square root of AVE was greater than the correlation coefficient among other 
latent variables. Table 2 shows that the square root of AVE was greater than the correlation coefficient 
among other latent variables. Based on the analysis, the latent variables possessed good reliability and 
validity.  
 
For formative items’ measurement, there are two steps to be taken into considerations.  According 
to Henseler et al. (2009), the first step is to assess the validity of the formative measurement model, 
which is Technology Use (five formative items) by doing a pre-test assessment (Anderson & Gerbing, 
1991). In this research, a pre-test was done with five students from the population. The second step of the 
validity of formative construct should include statistical analyses on the construct level and the indicator 
level (Henseler et al., 2009). 
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Table 2: Reliability and validity of measurement model 
 
Construct Scale Indicator Loading/Weights AVE CR R Square 
ACTIVE Reflective b06 0.607 0.614 0.823 0.041 
  
b07 0.843 
   
  
b09 0.874 
   AUTHENTIC Reflective b10 0.892 0.836 0.939 0.092 
  
b11 0.926 
   
  
b12 0.925 
   CONSTRUCTIVE Reflective b14 0.942 0.832 0.937 0.069 
  
b15 0.831 
   
  
b16 0.957 
   COOPERATIVE Reflective b01 0.674 0.588 0.849 0.113 
  
b02 0.643 
   
  
b03 0.921 
   
  
b04 0.799 
   INTENTIONAL Reflective b17 0.918 0.637 0.838 0.075 
  
b20 0.662 
   
  
b21 0.793 
   TECHNOLOGY USE Formative USE1 -0.163 NA NA NA 
  
USE2 0.302 
   
  
USE3 -0.246 
   
  
USE4 0.559 
       USE5 0.614       
a Composite reliability (CR) = (square of the summation of the factor loadings)/{(square of the summation of the 
factor loadings) + (square of the summation of the error variances)} 
b Average variance extracted (AVE) = (summation of the square of the factor loadings)/{(summation of the square of 
the factor loadings) + (summation of the error variances)} 
NA = Not Applicable  
 
Table 3: Discriminant validity of latent variables 
 
  Active Authentic Constructive Cooperative Intentional Usage 
Active 0.783 
     
Authentic 0.174 0.915 
    
Constructive 0.200 0.225 0.912 
   
Cooperative 0.226 0.227 0.398 0.767 
  
Intentional 0.405 0.179 0.313 0.308 0.798 
 
Technology Use 0.203 0.304 0.263 0.336 0.274 NA 
Note: The diagonals in bold represent the square root of the average variance extracted (AVE) while other entries represent 
correlations 
NA = Not Applicable  
 
Besides that, in order to assess nomological validity, identifying if the formative index indeed 
carries the intended meaning, those relationships between the formative index and other constructs in the 
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path model that are sufficiently referred to in prior research should be strong and significant (Henseler et 
al., 2011).  Moreover, the external validity could finally be calculated as 1 – Var(v).  The suggested value 
of 0.8 was considered the minimum for external validity and this means that the formative index carried 
about 80 percent of the intended meaning.  
 
The next procedure aimed to check whether each indicator delivered a contribution to the 
formative index by carrying the intended meaning.  The first step was to run bootstrapping and this 
process was done to determine the significance of the estimated indicator weights. As shown in Figure 1, 
all formative indicators were not significant except USE4. 
 
 
 
Figure 1: Research model (after bootstrapping)  
  
The second step was to assess the degree of multicollinearity among the formative indicators by 
calculating variance inflation factor (VIF) or the tolerance values. By using SPSS, VIF and tolerance 
values were calculated. According to Hair et al., (2011), a VIF value of 5 and above and a tolerance value 
of 0.2 and lower could indicate a potential collinearity problem, thus a corresponding indicator should be 
removed or deleted. Table 3 shows that all indicators owned VIF < 5 and tolerance values > 0.2.  Hence, 
all indicators were retained and should not be deleted. 
 
Table 4: Multicollinearity assessment 
 
Model 
Collinearity Statistics 
Tolerance VIF 
1 (Constant)   
USE1 0.627 1.594 
USE2 0.406 2.464 
USE3 0.987 1.103 
USE4 0.991 1.009 
USE5 0.321 3.117 
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In assessing structural measurement, path coefficients and R2, among latent variables, will be 
examined (Hair et al., 2013). Better known as hypothesis testing, it is conducted to see if the usage of 
Web 2.0 tools affects all five components of meaningful learning positively. In this research, Table 5 
shows that all hypotheses were significant, except active construct in which the usage of Web 2.0 
technologies affected positively towards cooperative, authentic, constructive, and intentional attributes. 
The coefficients for five hypotheses were 0.444, 0.599, 0.221, 0.228 and 0.459, respectively.  
 
Table 5: Path coefficients and results of the hypothesis tests 
 
Hypothesis Relationship Beta SE T-Value Decision 
H1 T. Use -> Cooperative 0.336 0.201 1.673** Supported 
H2 T. Use -> Active 0.203 0.222 0.916 Not Supported 
H3 T. Use -> Authentic 0.304 0.175 1.736** Supported 
H4 T. Use -> Constructive 0.263 0.142 1.850** Supported 
H5 T. Use -> Intentional 0.274 0.207 1.323* Supported 
  Note: **p<0.05, * p<0.10 
 
As shown in Table 2, R2 for endogenous latent variables, including cooperative, active, authentic, 
constructive and intentional were 0.113, 0.041, 0.092, 0.069, and 0.075.  Moreover, the usage of Web 2.0 
technologies explained 11.3% of the total variance in cooperative, 9.2% in authentic, 7.5% in intentional, 
6.9% in constructive and 4% in active. Thus, all meaningful learning characteristics were positively 
influenced by the use of Web 2.0 technology except for active construct.   
5 DISCUSSIONS 
 
Research question 1: What is the frequency of Web 2.0 tools’ used in this study? 
 
Based on the frequency of five Web 2.0 tools, results show that Web 2.0 tools have been extensively used 
by the students in their learning process. Almost 86 percent of students use Facebook at least once a day 
for learning purpose, which means it can be more than once per day as they used the Facebook for other 
non-study related purposes. According to Frison and Eggermont (2015), there are two types of Facebook 
usages, which are passive Facebook use and active Facebook use. Passive Facebook use indicates careful 
watching of other people’s lives by looking at the content of others’ profiles. Active Facebook use 
consists of interactions between the user and other Facebook friends in a private or public setting. Thus, 
in this research, most of the students were active Facebook users who used Facebook Group to 
communicate, share resources and discuss among students in the group. 
 
  Besides, results show that 84.3 percent of students use the WordPress blog every day to support 
their learning. They are required to write their learning reflections every week and post their assignments 
or projects on the blog. Thus, by using blogs, students can actively enhance their learning and 
successfully manage their learning resources. This result is in line with Duarte (2015) research finding 
that students find blogging a useful learning tool and that blogs can effectively be used to support learning 
activities.  
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  Twitter is a micro blogging tool that has been used in teaching and learning process. In this 
research, 78.6% of students used Twitter for educational purpose for at least once a day. However, 
according to Gooding et al. (2014), Twitter has been used less frequently for academic purpose. It is 
because they are interested to comment on a class event with other students rather than discussing an idea 
or issue. Prestridge (2014) suggested that student-initiated interaction supported by instructor use of 
participatory pedagogies enables substantive dialogue through Twitter. Therefore, we can promote the use 
of Twitter for academic purpose by giving them an issue to be discussed in a certain period of time with 
the fast feedback and good moderators.  
 
  Prezi is an online slide presentation that has been used for academic purposes. Among all 
students, 70 percent of students use Prezi for at least once a day. Prezi has been used for presentation 
in Preston et al., (2014) research besides other Web 2.0 tools. According to Chess and Booth (2014), 
Prezi has been used to illustrate animation to the students. Therefore, teachers should make use of Prezi, 
or other Web 2.0 presentation tools in their teaching to promote students’ interest and engagement. 
 
Last but not least, YouTube has been used by the students as a video platform to share their 
online videos and to help in their studies. YouTube is a place for viewing, sharing, hosting, and basic 
editing of online video (Snelson, 2013). In this research, 77.8 percent of students used YouTube videos 
once per day for their learning purpose. They need to upload and share their videos via the platform as 
well as commenting videos made by other students. By doing this, it promotes active learning and sharing 
ideas among students. In conclusion, all Web 2.0 tools that have been used in this research have been 
promoted to an active learning among students. 
 
Research question 2: How are these identified meaningful learning attributes structurally related to 
Web 2.0 technologies? 
 
Question 2 (a): Is there a relationship between Web 2.0 tools and cooperative learning? 
Question 2 (b): Is there a relationship between Web 2.0 tools and active learning? 
Question 2 (c): Is there a relationship between Web 2.0 tools and authentic learning? 
Question 2 (d): Is there a relationship between Web 2.0 tools and constructive learning? 
Question 2 (e): Is there a relationship between Web 2.0 tools and intentional learning? 
 
  In this research, Web 2.0 tools have been used to achieve five attributes of meaningful learning. 
Findings show that there are relationships between Web 2.0 tools and cooperative learning, authentic 
learning, constructive learning and intentional learning. However, there is no relationship between Web 
2.0 tools and active learning. It is due to the fact that every Web 2.0 tools used by the students would 
require active engagement and participation (An et al., 2009). If the frequencies of Web 2.0 tools are 
high, it does not mean that a high level of active learning should take place. However, if the frequencies 
are low, it does not mean that there is no active learning. Therefore, based on several researches from 
Williams and Chinn (2009) and Smirnova (2008), we can consider that Web 2.0 tools have successfully 
affected meaningful learning attributes in teaching and learning process.    
 
  We can suggest that cooperative learning is the most influenced meaningful learning attribute by 
the use of Web 2.0 tools followed by authentic learning. The reason is Web 2.0 provides a space of 
discussion, interaction, cooperation and socialization between students and teachers. In line with Cowan 
and Astall (2010) research, Web 2.0 tools have enhanced the cooperative learning environment with the 
selection of tools that promote collaborative activities. For example, the use of WordPress blog has 
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successfully encouraged students to work together in writing their reflections and expressing their ideas. 
In addition, Web 2.0 tools have established an authentic learning environment by introducing tools that 
support real life learning. It allows students to create a tangible and useful product to be shared. The tools 
that allow the authentic learning to be implemented were YouTube, WordPress and Prezi. Thus, to 
enhance the quality of teaching and learning, one can use as many tools that they need as long as the tools 
are suitable for the lesson. 
  
Even though Web 2.0 tools have been considered as good tools to be used in teaching and 
learning process, therefore there are distractions while the students benefit the tools. The distraction of 
using Web 2.0 tools for the purposes of learning might be caused by the effect of advertisements. In line 
with Fewkes and McCabe (2012) research, they suggested that Facebook should be used differently by 
teachers and students to lessen the distraction. Not only Facebook, but other tools should be used 
carefully such as using the checklist, managing news feed, setting a designated social time, blocking the 
games request, and using scheduling software (Sprout Social or Post Planner). Although there are 
distractions taking place while using the technologies, the input from the students would be considered. 
Therefore, we strongly agree that Web 2.0 technologies support teaching and learning, especially in 
achieving meaningful learning. 
6 IMPLICATIONS 
 
This study is aim to provide advantages to both teachers and students to deliver and learn the dynamic 
Web 2.0 tools for academic used. The usage of Web 2.0 tools have been identified to support meaningful 
learning attributes. The findings demonstrated that Web 2.0 tools (Facebook, WordPress, Twitter, and 
YouTube & Prezi) have been used extensively among students. By using any Web 2.0 tools, it is expected 
that active learning will take place as the students are keep operating the tools. The empirical research 
phase of the paper addressed some of the issues arising around Web 2.0 tools. This study is also intent to 
produce high implications in education in order to make sure students achieved meaningful learning in the 
end of learning session. Thus, teaching quality of academicians would be improved and students’ learning 
achievement would be increased. Web 2.0 technologies, active learning, cooperative learning, authentic 
learning, intentional learning and constructive learning can expand and support a comprehensible 
pedagogical and instructional design for pre-service teachers in future. Thus, this study would help the 
teachers to adopt Web 2.0 for new pedagogical dimension. For educational implementers, this study 
would help them to consider new instructional design with the combination of variety suitable Web 2.0 
tools, content and pedagogy that would end up in achieving meaningful learning. In this precise respect, 
educational policy should address the objectives of the curriculum to a new comprehensive method 
offered by Web 2.0 tools and combine with meaningful learning attributes in face-to-face classroom 
settings.  
7 CONCLUSIONS 
 
By using Facebook, WordPress, Twitter, YouTube, and Prezi as supporting elements in classroom 
settings, teachers would be able to facilitate students to undergo the process of teaching and learning. 
Web 2.0 tools were not only identified to have the ability to assist students, but also have the tendency to 
provide a meaningful learning experience for students as learning can be indirectly active, constructive, 
cooperative, intentional and authentic. Four meaningful learning attributes have been influenced 
positively by the Web 2.0 tools. Cooperative learning is the most dominant meaningful learning attribute 
that has been affected by the use of Web 2.0 tools. Thus, we can infer that Web 2.0 technologies are able 
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to support teaching and learning as well as promoting students’ engagement and participation in order to 
achieve meaningful learning in TVET. 
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